90           VIII. EXPRESSIONS FOR THE AVAILABLE ENERGY etc.
for, strictly speaking; this term implies that it can exert no outside influences whatever. At the same time irreversible changes may occur in the interior of the system-, what we do know is that if communication be established with the outside in any given way, the energy thus rendered available will be greater before than after the changes.
A^ain, the energy which is available in a system which is more or less isolated is necessarily not greater than its available energy in the presence of a medium rl\. For we may always in the latter case assume the system to undergo the same transformation as if the medium were absent, and if the final temperature which it reaches under that condition is different from J0 there will still be available energy between the system and the medium.
96. Lord Kelvin's Expressions. The expressions of § 94 for the available energy of an isolated system have been thrown into a simpler form by Lord Kelvin in the particular case in which the pressures are in equilibrium amongst themselves (so that the work of expansion is zero), and the heat capacities of the various portions remain constant throughout the range of temperatures concerned. Taking the equations (94), (95) which now become
and supposing Fr to be the total capacity for heat of the rth body and I the final temperature, we obtain
T
or since Tr is constant
2F log T log T-_^— r,
In the case of two bodies of equal thermal capacity
A-r.-J
where F is the thermal capacity of the whole.   Lord Kelvin finds
In the general case an equally simple result can be obtained by dividing the system into a number of parts or elements whose capacities for heat are equal. If n is the number of parts and F the total capacity for heat of the system, we write
r1-'rs--.. = r.-J
in the above equations and obtainumed that no heat was gained or lost by the auxiliary body. The present expression, on the other hand, assumes that no heat is gained or lost by the system. The energy which is made available in the form of work is really taken from the auxiliary body by transformations compensating the transformations of heat from the hotter to the colder parts of the system.
